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Abstract
Introduction: Recently non-thrombotic iliac vein lesions (NIVL) due to their possible role in chronic venous 
insufficiency on one side and to the development of endovascular venous techniques on the other side have 
gained much interest. The purpose of this study was to establish if vascular risk and anthropometric factors are 
associated with the occurrence of NIVL in patients with chronic venous disorders.
Material and methods: Thirty-three patients (8 men and 25 women) of the median age of 48 years with 
primary varicose veins that were qualified for great saphenous veins high ligation and stripping were included. 
The data concerning age, sex, body mass, height, body mass index, body surface area, hypertension, hyper-
cholesterolemia, smoking and diabetes have been collected. During the varicose vein surgery, both iliac venous 
axis were interrogated with intravascular ultrasound. Percentage of stenosis of interrogated veins was calculated. 
The association between analyzed factors and morphology of iliac veins was statistically determined.
Results: In a univariate analysis age negatively correlated with left common iliac vein (LCIV) stenosis and 
male sex, greater weight and body surface area and hypertension were associated with lesser stenosis of left 
external iliac vein. In a multivariate analysis, only age significantly negatively correlated with LCIV stenosis 
(p = 0.027). There was a correlation of borderline statistical significance between female sex and LCIV stenosis 
(p = 0.073). No other correlations were observed.
Conclusions: Except for age and possibly sex, there is no association between NIVL and other anthropometric 
and vascular risk factors.
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Introduction
Chronic non-thrombotic iliac vein lesions (NIVL) de-
scribed by May and Turner in 1957 develop as a conse-
quence of compression of iliac vein, predominantly left 
common iliac vein, between artery and bones [1]. As 
suspected earlier by Virchov and McMurrich, they may 
predispose to deep venous thrombosis, but they also 
may contribute to a wide range of symptoms of chronic 
venous disorders (CVD) [2, 3]. Since nowadays these 
lesions can be treated by angioplasty and stenting their 
diagnosis may have important treatment implications. 
In distinction to venous reflux or obstruction in below 
inguinal ligament segment, NIVL are more difficult to 
diagnose and for that purpose usually more sophisticat-
ed and/or invasive tests such as computed tomography, 
magnetic resonance imaging, contrast phlebography 
or intravascular ultrasound is required. Taking into 
account the widespread prevalence of CVD, peaking 
to 40–50% of western populations, it is obvious and 
even inappropriate to perform these tests in all patients 
with the sign and symptoms of the disease [4–6]. Thus, 
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the identification of clinical factors that would point to 
the possibility of the existence of such lesions would 
be helpful in the selection of CVD patients for further, 
more sophisticated imaging tests. Since the principal 
cause of this lesion is the compression of the iliac veins, 
most commonly left common iliac vein, between the 
artery and bone we hypothesized that either factor 
affecting a body habitus such as demographics and body 
size or factors affecting behaviour of the arteries such 
as hypertension, diabetes, hypercholesterolemia or 
smoking may have an influence on occurrence of NIVL.
The purpose of the study was to determine an as-
sociation between clinical factors and occurrence and 
severity of non-thrombotic iliac vein lesions in patients 
with chronic venous disorders.
Material and methods
The protocol of the study was approved by the in-
stitutional bioethical committee. All of the enrolled 
patients gave informed consent for participation in the 
investigation.
The study included patients presenting with unilat-
eral primary varicose veins (PVV) associated with great 
saphenous vein (GSV) incompetence, scheduled for 
GSV ligation and striping. Before the inclusion, a clinical 
examination and a duplex Doppler of the lower limb 
venous system was performed.
The following exclusion criteria have been adopted: 
history or ultrasound signs of proximal deep venous 
thrombosis, patients under 18 years of age, pregnancy 
and breastfeeding, severe chronic venous insufficiency 
defined as the C4b-C6 class of CEAP classification [7], 
chronic and acute lower limb ischemia, known throm-
bophilia or other coagulation disorders, lymphedema, 
any acute or chronic inflammatory disease, active cancer 
or history of chemo- or radiotheraphy, symptomatic 
coronary artery disease, history of major pelvic or 
retroperitoneal surgery or trauma, aortic or iliac aneu-
rysms or portal hypertension, patients with cirrhosis.
Thirty-three patients, 8 men and 25 women were 
included. The median age of the patients was 48.2 ± 
13.8 years. Before the procedure, the patients’ weight 
and height were determined and body mass index 
(BMI) and body surface area (BSA) were calculated. 
The data concerning following vascular risk factors: 
hypertension, hypercholesterolemia, smoking and 
diabetes were collected.
During the varicose vein surgery, an intravenous 
ultrasound interrogation of inferior vena cava and both 
right and left common and external iliac veins was 
performed with Volcano s5 Imaging System (Volcano 
Corporation, Rancho Cordova, CA, USA) according to 
the technique described in the literature [8]. In short, 
through a 9Fr introducer sheath inserted under direct 
vision into proximal GSV at the operated side and 
through ultrasound-guided percutaneous puncture at 
the non-operated side, a Visions PV.035 catheter, with 
10MHz frequency transducer, and the maximum imag-
ing diameter of 60 mm was advanced over a guidewire, 
at the level of the right atrium. During the manual 
pull-back, the veins of interest were interrogated with 
IVUS and the images obtained were archived on the 
hard drive of the device and DVD.
The morphometric analysis was carried out on the 
Volcano s5 Imaging System, using the standard soft-
ware installed on the device. Inferior vena cava (IVC) 
and both, left and right, common iliac veins (CIV) and 
external iliac veins (EIV) were measured. In each ana-
lyzed vein cross-sectional area (CSA) of a non-stenotic 
segment of the vessel and of the most stenosed seg-
ment were determined and denominated a reference 
cross-sectional area (ref-CSA) and a Minimal Lumen 
Area (MLA), respectively (Fig. 1). While determining the 
ref-CSA the areas of venous confluence were excluded 
from the measurement. Percentage of stenosis (S%) of 
each analyzed vessel was determined according to the 
following formula:
 S% = (ref-CSA – MLA) / ref-CSA x 100
In the further analysis, the influence of the vascular 
risk factors, anthropometric and demographic factors 
on the morphological parameters of examined veins 
were studied. 
Statistical analysis
 — For quantitative variables mean, SD, median, quar-
tiles and range were shown.
 — For qualitative variables, absolute and percentage 
distributions were shown.
 — Quantitative variables were compared between two 
groups by the means of t-Student (in case of normal-
ity of distribution in both groups) and Mann-Whitney 
test (otherwise).
 — Correlations between quantitative variables were 
analyzed with Spearman’s correlation coefficient.
 — Normality was checked with the Shapiro-Wilk test.
 — A linear regression model was used for a multivar-
iate analysis.
 — Significance level was set at 0,05.
 — Analysis was conducted in R package, version 3.2.3.
Results
The procedure was carried out according to the 
protocol in all included patients. Fourteen (43%) of 
the thirty-three patients enrolled in the study had 
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varicose veins in the left lower limb. The mean height, 
body weight, body mass index (BMI) and body surface 
area (BSA) were 170 (9.2) cm, 79 (13.2) kg, 27.3(4.2) 
kg/m2 and 1.9 (0.2) m2, respectively. The prevalence 
of vascular risk factors is presented in Table 1. The 
median values of S% of the examined veins limb were 
68.65 (48.43–78.99) % for LCIV, 45.47 (38.03–57.8) 
% for LEIV, 34.45 (24.44–48.18) % for RCIV and 45.24 
(36.05–57.42) % for REIV. 
In the univariate analysis with regard to common 
iliac veins, there was a statistically significant, moderate 
and negative correlation between LCIV stenosis and 
age of the patients (Fig. 2). None of the other analyzed 
anthropometrics and vascular risk factors had a statis-
tically significant influence on the stenosis of common 
iliac veins. Since none of the patients had diabetes its 
influence could not be analyzed. The details are pre-
sented in Tables 2 and 3. With regard to external iliac 
veins male sex and the presence of hypertension was 
related to lesser LEIV stenosis and there was a statis-
tically significant, moderate and negative correlation 
between LEIV stenosis and weight and BSA (Figs 3, 4). 
None of the other analyzed anthropometrics and vas-
cular risk factors had a statistically significant influence 
on the stenosis of external iliac veins. The details are 
presented in Tables 3 and 4.
The multivariate analysis confirmed a statistically 
significant, negative correlation between LCIV and age 
Figure 1. An intravascular ultrasound (IVUS) images of left common iliac vein (LCIV) and external iliac vein (LEIV) showing 
a minimal lumen area (MLA) (panels A and C) and a reference cross-sectional area (REF) (panels B and D)
Table.1. The prevalence of vascular risk factors in the  
examined group of patients









Hypertension 6 (18.18) 3 (12) 3 (37.5)
Hypercholesterolemia 4 (12.1) 3 (12) 1 (12.5)
Smokers 10 (30.30) 8 (32) 2 (25)
Diabetes 0 (0) 0 (0) 0 (0)
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Figure 2. A scatterplot presenting a correlation between the 
percentage of stenosis of left common iliac vein (LCIV) and 
age of the patients. Spearman coefficient r = –0.47, p = 0.01
Table 2. Stenosis of the left (LCIV) and right (RCIV) common iliac veins in relation to the presence of vascular risk factors
LCIV – % S RCIV – % S




















No smokers 71.51 (61.83–79.47) 34.45 (24.79–49.76)
Table 3. Correlation of stenosis of left common iliac vein (LCIV), left external iliac vein (LEIV), right common iliac vein (RCIV) 
and right external iliac vein (REIV) with anthropometrics
Correation with LCIV – % S LEIV – % S RCIV – % S REIV – % S
Coefficient p Coefficient p Coefficient p Coefficient p
Age –0.466 0.006 –0.258 0.147 –0.08 0.656 –0.048 0.79
height 0.16 0.374 –0.228 0.202 –0.019 0.917 0.283 0.111
weight 0.109 0.545 –0.365 0.036 0.03 0.869 0.046 0.801
BMI –0.028 0.875 –0.234 0.189 –0.102 0.572 0.01 0.956























Figure 3. A scatterplot presenting a correlation between the 
percentage of stenosis of left external iliac vein (LEIV) and wei-
ght of the patients. Spearman coefficient r = –0.37, p = 0.04
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(p = 0.029). There was also a borderline statistical 
significance (p = 0.073) trend towards greater LCIV 
stenosis in women. No other statistically significant 
correlations were observed. The details are presented 
in Table 5.
Discussion
To the best of our knowledge, this is the first published 
study that analyzed the association between anthropo-
metrics and vascular risk factors and the occurrence of 
non-thrombotic iliac vein stenosis. To determine the 
presence and severity of iliac vein stenoses an intravas-
cular ultrasound was used that is considered the most 
sensitive modality to diagnose these lesions [9–12]. 
The main findings of this study are that except for age 
and possibly gender there are not relations between 
non-thrombotic iliac veins stenosis and vascular risk 
and anthropometric factors. The multivariate analysis 
confirmed a negative correlation between LCIV and 
age There was also a borderline statistical significance 
trend towards greater LCIV stenosis in women. With 
regard to LEIV though the univariate analysis has shown 
correlations between male sex, hypertension, greater 
Figure 4. A scatterplot presenting a correlation between the 
percentage of stenosis of left external iliac vein (LEIV) and 
body surface area (BSA) of the patients. Spearman coefficient 























Table 4. Stenosis of left (LEIV) and right (REIV) external iliac veins in relation to the presence of vascular risk factors
LEIV – % S REIV – % S




 p = 0.445
Women 52.23 (39.56–62.68) 44.1 (33.01–59.06)














No smokers 45.47 (36.28–62.68) 42.53 (36.05–58.9)
Table 5. Linear regression model of the influence of vascular risk factors and anthropometrics on the stenosis (S%) of LCIV and 
LEIV in the analyzed group of patients
LCIV – % S LEIV– % S
Coefficient SE t p Coefficient SE t p
Female sex (Males as reference) 20.854 11.192 1.863 p = 0.073 5.921 8.955 0.661 p = 0.514
Age [years] –0.725 0.315 –2.299 p = 0.029 –0.18 0.252 –0.713 p = 0.482
Weight [kg] –1.178 1.299 –0.907 p = 0.372 –0.609 1.039 –0.586 p = 0.563
BSA 121.685 96.656 1.259 p = 0.219 19.772 77.334 0.256 p = 0.8
Hypertension 11.793 11.479 1.027 p = 0.313 –7.874 9.184 –0.857 p = 0.399
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weight and greater BSA and lesser LEIV stenosis, these 
correlations were not confirmed in the multivariate 
analysis which means that none of these factors was an 
independent predictor of LEIV stenosis. Since women 
weigh less, are shorter and are less frequently hyper-
tensive then men it might have pointed to a tendency 
towards greater LEIV stenosis in them. However fur-
ther studies are required to confirm this speculation.
The negative correlation between age and left iliac 
vein stenosis hasbeen previously observed. In a study of 
50 consecutive abdominal computed tomography scans 
performed for abdominal pain a moderate negative 
correlation between left iliac vein compression and 
age, the patients were found [13]. The question arises 
how this negative correlation between LCIV stenosis 
and age that at first glance seems counterintuitive can 
be explained. One would think that with age the ar-
teries become wider, stiffer and more calcified and the 
vertebral column more deformed that would increase 
the compression between these structures. However, 
this not the case. The diameter of iliac artery increases 
with age, but it does not increase the compression of 
LCIV [13]. And as it has been shown in the present study 
the atherosclerotic risk factors such as hypertension, 
hypercholesterolemia and smoking are not associated 
with iliac vein compression. Interesting data comes from 
the study that compared iliac vein compression between 
100 patients with abdominal aortic aneurysm with 100 
patients without an abdominal aneurysm. The iliac vein 
compression was significantly decreased in patients with 
abdominal aortic aneurysm [14]. The authors of that 
study contributed to this finding to increased tortuosity of 
the iliac arteries. But the fact is that the patients without 
abdominal aortic aneurysm were significantly younger 
than those with aneurysm what could be associated with 
greater compression of the iliac vein.
The most probable explanation of decreasing of iliac 
vein compression with age is a change in the geometry 
of the spine. It has been demonstrated that together 
with age there is a loss of lumbar lordosis [15, 16]. And 
this phenomenon may increase the distance between 
vertebral column and iliac artery thus decreasing the 
compression of iliac vein. 
The greater LCIV compression in women was also 
documented in the aforementioned study of 50 con-
secutive abdominal computed tomography scans [13]. 
Women also prevail in the groups of patients under-
going stenting of the iliac vein [17]. It was also observed 
that lordosis is greater in women what may explain the 
observed trend towards greater LCIV compression 
[18, 19].
In conclusion, the younger age remains the only 
proved clinical factor associated with non-thrombotic 
iliac vein compression. Further studies are required to 
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